Maturation of respiratory responses to graded hypoxia in rabbits.
The respiratory effects of graded hypoxia were determined in 8 rabbits on postnatal days 1, 6 and 21. Ventilation was measured in the unanesthetized state by plethysmography. Graded hypoxia was produced by reducing the fraction of inspired O2 to 0.15 (mild hypoxia) for 15 min and then lowering it further to 0.10 (moderate hypoxia) for another 15 min. Mild hypoxia initially stimulated breathing to the same extent in all 3 groups; however, with moderate hypoxia, the percent increase in ventilation was greater for older rabbits. The rise in ventilation was due to an increase in tidal volume and frequency in 1- and 21-day-old rabbits, and it was almost entirely the result of changes in frequency in 6-day-old rabbits. After 2-3 min of hypoxia (mild or moderate), a decline in ventilation was observed in all 3 groups. This reduction of respiration was greater in younger animals and with moderate hypoxia. Decreases in frequency and tidal volume contributed significantly to this fall in ventilation for 1- and 2-day-old rabbits. However, the fall in ventilation for 6-day-old pups occurred almost entirely by changes in tidal volume. It is concluded that the magnitude of phase 1 (increased ventilation) and phase 2 (decreased ventilation) responses to hypoxia depend upon the level of hypoxia and the age of the rabbit.